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,- CENPP-PL-CH MARK D. SIIPOLA
(ex 6463)

RESULTS OF 1989 WILLAMETTE RIVER-BURLINGTON/NORTHERN
R.R. BRIDGE SEDIMENT QUALITY EVALUATION

Abstract

A sediment quality evaluation of shoal material at Willamette
River Mile 7.0 (site of the Burlington/Northern Railroad swing bridge)
was initiated with the collection of shoal material on July 19, 1989.
Physical and chemical analyses were conducted. Based on the results
of these tests and a review of previous evaluations, which included
bioassays, no toxicological effect would be expected by the removal and
unconfined in-water disposal of the existing shoal material.

Project Description

The Federally maintained Willamette River navigation project
provides for a channel 40 feet deep and 600 to 2000 feet wide from
river mile (RM) 0.0 at the Mouth of the Willamette River to RM 11.7 at
the Broadway Bridge in Portland, Oregon. A Burlington/Northern
Railroad Bridge crosses the Willamette River at RM 7.0. The existing
swing bridge, whose center pivot bisects the navigation channel, was
scheduled for removal during the summer of 1989. Riedel International

,F-- was the prime contractor for the bridge removal project which included
the removal of piling/deflection pier, pivot pier and bottom material
within the area bounded by the piling/deflection pier to a 40 foot
depth. Hydrosurveysdated 14 July 1989performedby the USACE Portland
District indicate shoaling of material above the 40 foot project depth
in the immediate vicinity of the bridge pier. This material is outside
of the dredging prism for the bridge removal project and will be
removed by the government as part of its Willamette River navigation
maintenance responsibilities.

Previous Studies

Sediment samples were collected from RM 2.0 to the Broadway
Bridge at RM 11.7 as part of a 1988 Lower Willamette River sediment
quality evaluation conducted by this office. Two samples 7.lL and 7.3L
were collected along the west bank portion of the navigation channel
at N 7.1 and w 7.3, respectively, using a gravity core sampler. Bulk
chemistry, elutriate tests and bioassays were run on the individual
samples. Along with samples taken at RM 4.3 and RM 5.1 these samples
had the highest recorded heavy metals concentrations for all priority
pollutants tested except for lead. They also contained the highest
concentrations of most of the organic compounds found. Sample 7.lL
showed significant mortality in the dissolved phase, while no mortality
was noted in any solid phase tests. Mortality,it was felt, was due
to high ammonia
highest ammonia

..

or depressed oxygen levels in the test contain-ers. The
release during elutriate testing was for sample 7.lL.
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In summary these samples showed elevated levels for cadmium, copper,
mercury, DDD, DDT, ammoniaand total PAHs but showed no toxicological
effect- except as “noted. However,
fromRM 7.0 to RM 7.5 be placed in
due to the elevatedlevels of DDD.

Present Study

it was recommended that sedi~ents
a confined in-water or upland site

/,----

Sediment samples were collected on July 19, 1989 with a 2.5 inch
vibracore using Riedel’s barge mounted crane which was on site. Due
to restrictions imposed by sampling under an active working swing
bridge and the limit of the crane-barge anchoring system the shoal
immediately up and downstream of the fender piles could not be sampled.
However the shoal in the right channel adjacent to the fender piles and
an area immediately downstream of the pivot pile for the railroad
bridge was sampled (see attachment 1). Three cores were collected.
These cores were transported in their acid-rinsed cellulose butyrate
acetate core liners to the CENPD Lab for cold storage then subsequently
logged and subsampling on July 20, 1989.

Each core was extruded from the core liner, split in half,
logged and subsampled for physical and chemical testing. The chemical
subsamples were placed in amber 500ml I-Chem Specialty Cleaned
Containers with teflon lined lids. Based on the visual inspection
cores WRBN-1 and WRBN-2 were divided into two sections each and tested
separately. Sample WRBN-3 consisted predominately of sand-blasting
sand from past painting projects of the railroad bridge. Samples of
this core were taken for physical and heavy metal analysis only.

Discussion

Physical data: Core WRBN-1 was 111 inches long. Based on
physical characteristics the core was divided into two sections, one
from 0.0 to 29 inches deep the other from 29 to 111 inches. WRBN-2 was
similarly subdivided from 0.5 to 37.5 inches deep and 37.5 to 104
inches. WRBN-3 was 66 inches long and was not subdivided. For both
WRBN-1 and WRBN-2, grain size increased with depth while volatile
solids decreased. WRBN-3 appeared to consist of sand blasting sand
except for the bottom 3 inches of material which consisted of a medium
olive brown silt. As this material is not considered to be
representative of the bulk of the shoal, the physical analysis for
sample WRBN-3 was limited to grain size. See attachment 2 for data
sheets.

Chemical data: For samples WRBN-1 and WRBN-2 the chemical
analyses indicate metals, TOC and oil and grease concentrations are low
and typical of uncontaminated river sediment. Pesticides, PCBS, PAHs,
phthalates and phenols are below the method of detection limit except
for traces of bis(2-thylhexyl)phthalate that is present at or near
the detectionlimit in severalsamples (attachment3). As WRBN-3 was
not considered typical or representative of the major shoal material,
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chemical analysis was therefore limited to heavy metals. Sand blasting
sand is produced as a byproduct of silver mining and processing. This
coupled with the possibility that lead, chromium and other heavy metals
from paint chips could be present prompted the analysis for heavy
metals. The levels for these constituents in sample WRBN-3 do not vary
significantly from the other samples nor do they indicate any
significant elevation in contamination above normal background levels.

Recommendations

The samples collected and analyzed are representative of the
material present in the shoal sampled. Material comprising the shoals
up and downstream of the fender piles for the swing bridge are believed
to be similar in nature and composition. Based on these analyses and
previous studies, the material is acceptable, from a toxicity
standpoint, for unconfined in-water disposal. Acute or chronic
toxicity/bioaccumulation effects from in-water disposal of these
sediments would not be expected.

Report Preparation

Sediment samples were collected and this sediment quality
evaluation was prepared by Mr. Mark D. Siipola of the Coastal Flood
Plain Management Branch, Planning Division, USACE Portland District.

7, Analytical chemistry was preformed under the direction of Dr. Eric
r Crecilius, Battelle~s Pacific Division Northwest Marine Sciences

Laboratory, Sequim, Washington. Physical analyses were preformed by
the CENPD Lab in Troutdale, Oregon under the direction of Mr. Tim
Simmons.
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SEEMAN/eat I
,’

DEPARTMENTOF THE ARMY
NORIII PACIFIC LWISIW MA1ERIALS LNJOflATOl?Y

CCV7rWOf ENW4EER8
1491 N.W. ORAIIAMAVENUE

1710UTDALC, OIWOON W70e0.OfiO!)

(mNI’D-i?N-G-l. (111 O”1-6IOOC)
.,

14 Aug 89

MH4cmANDukl FOR: Commander, Fortlmn~ ~j-~~r~c~,AT1’N: ~~~~pl’-rL-cl(
,

SUBJECT: W.0, 89=$liM-716, Reportof Sedf.me~ltTest Results

Int;ndcclUsed: -..

Sourc.oof Material: Willomette River
Submitted by: CI%NFI’-LL:L’11(Silpola) —
I)OM Sampled: I)6ceRoccivcd: 20 JuL 89

>.
. . .

MeLhod Of TFW~lCaLiOll: -r M. EM111O-2 -~q~~6 “ :,

liQferr?mCl:_ ) n 2544. O-NO, E86-89-Ol!~Ohdated gb?ux~ ~9t
;) .lKjll!m 300. Samnle ‘~~nnsmittxlclat.c!._20 Ju1 89. COVOVlI~L4-—.
the satnt)les test@t_

r
a, ~~wlosure ].,mm summary sheet, “ReSUltS OC l’lIYsjcal AN~lYRQX Of

< Sedj,mnllt,” wj.thresulLs fur th fj.vc samples tested.

h, Enclosure 2, five gK’RdRtion nnnlysfs stmunh~y sllc@tS.

!
IiIICJ.S JAMKS A. PAXTON

l)lrcctor

copy F“umish(?d: CENPD-EN-G

‘%%’%Y-
Readin~lUlc

T-&i
seeman

MFR: Routine testing on Willamette kiver sediment samples, Al.],samples
were sandy eilts. Complete cupy in office filce.
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CENPD-EN-G-L (B9-9HM-7i6)

IIJILLftMETTE RI V!.EET ‘NLIN NO~THERN j3RIDQ~

Results of Dredge Test RrtalyEis

CENPP
Smol e Number

WRBN-i-i

MREfN-1-2

Resuspmded
Densitv.lllfl= IL

1593

1690

j638

J660

Jhid Ratio

1m 906

1.53i

i.715

1.64tl

----------------- ---------------------------- --

—

03

volatile
~

2.“3

1,2

E.5

1.5

Specific
G~ RewndnEW Gradim

2.73 subar%lular to mbround

i?.75 angular to subangular

2.73 arlgulartc~subangular

2.75 angular ta subangular

-------- e---..--- --------------------- ------------------
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* * * Corps of En#.neers - No~~hPacific Dlviai.onMaterialsLaboratory* * *

WILIAl!ETTERIVER - B,N.R,R. BRIDGE (89-SHX-716)
—

Boring: --- Sample:
----SieveAnal 81s

i
......

Cum;m~ ve
Percmt

Sieve Retained Passing
........ .----... *.--...

5 In.

1;+ ;;:

(5 6 In:
(1
N;: 18

P!;
No,
No, 35
No, 60
No, 120
No, 230

Pan

0,00
0.00
0.00
0,00
0,00
0.00
0,00

8;. :)

0:10
0.60
0.70
5.70

83,00

100.0
100
300
100
100
100
100

810 .-
99.9
99.3
99,2
9361

0,0

WRBN-1-1 D(mth: 0-29” Lab No,: 71601
..-......1. H@~#&ger Analysis --........-
Sample Wetght:83 gr. Start Time:OOOO

‘&$p H drometer D~~m~er
~eading

Pm!e:t
Ttme
.... ---- .------ ..---. .----

20,0 63.0 0,0328 75,7
; 20,0 $$: 0,0233 5341

20,0 0.0139 40.6
1:: 20.0 17:0 0.006

2
20,9

200 20.0 13.0 0,004 16,1

,.
----- . . - . . . . --- ---- ----- -- . . . . ● ✍ ✎ ✍ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎----- . ..-. ----- . . . . . ------ ------ -

D85: ,042 D60:
Gravel: 0.0%

.026 D50: .021
Sand: 4.5%

D30: ,0094 mm
Fines: 95,5%

. . . . . . . . . ---.?- - . - .- . . . . . . . - ---- . . -- Comments ----..-----,.-.-...---...-.........

Cannot classify soil without knowing typo of fines,

,/-—

1
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Engineers - North Pacific Divisi.m Materiah Laboratory* * *
UILIAMETTERIVER- B.N4R.R.BRIDGE(89-SHM-716)

Boring: --- Sample: WRBN-1-2 Depth: 29-U1” Lab No.: 71602
----=- Sieve Anal Bis

I
--.... ----.....--- Hydroketier’halya is ...........

Cumulat ve Sample Weight:67,2 gr, Start Tlme:OOOO
Grams Percent H drometer D~~IR&r
Ratahed Passing

P;&l#
Sieve ‘fi,me ~~p ~eadhg

----

No.

!!::
No ●

No.
No,

..-.
In,

R
In.
In,

12
P!;

35

1%
230
Pm

—. . - . . * .- --- . . .-

:
0

:
()

6?,20
0,00 108::
0,00 10).;
0.10
2,30 96:6

14.10 79,0
67,20 0.0

---- . --- ..-. --- . --------- .
00 100,0 1 20.0 40,0 rJoQ//l/J
00 100,0 3 20.0 26.0 0,0268 ;?“

100.0 20.0 15.0
!! 1::

0.0).58 22
100.0 20,0 0,0067 12
100,0 200 20.0 !::

M
0.0048 8

100,0
00 100,0

. . ------- -.*.*----- ----*=--- ----*----- ----**
D85; ,075 D60: .042 D50: .034 D30:

Cu: 7,86
Gravel: 0,0% Sand: 15.

. . . . . .

.021
cc: 1.
0%

----
D15
90

. . . ----
: .0091

Fines

. .

.,

-....-.
D1O:,

85.0%

. . . .
--

:
8
5
8

.-+.
0054

-----
mm

- - . . . . . . - $. . - - . - . --- . - . . . . . . . . . - . - . - Comments .--.........---.--..---...--...-.-.
Cannot classify soil without knowing type of fines,

,-

M60 :,:,,4

so””

$00
90
80
70

40
ao
80
10
e
“1’00

Dlai

.

,—

1 I I



09/25/09 1411!5 06
.4

!,..

.’

* * * CorpEl of
—.

Engineers - North Pucl.ficDivision Materials Laboratory * * *
WILIAX.RTTE RIVER - B,N,R,R. BRXDCE (89-SH14-716)

Boring: “-- Sample:
---- Sieve Anal sis ------

1Cumumu~~ve
Percent

Sieve Retal.ned Passing
........ ...-..-- m------

No.
No.
No,
No,
No.

111.

In.
111.
p;

12
h;

28
120
230
Pan

%
o*

8:

t
82,
0.

8:
:.

82:

100.0
100.0
100.0
100.0
100.0
100,0
10:.:

100:0
1:).:

99:0
95,2

0.0

URBN-2-1 Depth: 0,5-37,51~ Lab No.: 71603
. ------ . . . . . Hydrometer Analysis -...----.-.
Sample Weight:82,1 gr, Start Time:OOOO

‘f;~p H ~~;~;~r D&ha#r
1

Pu-gt
Time
---- ● ✎ ✎ ✍ ✍✎✎ ☛ ● ✝✍

✎ ✍✍✍✍✍ ❐✍✍✍✍

20.0 64,(3 0.0323 ~J~
: 20,0 46,0 0.0229

20,0 30,6 0,0142 37:5
J: 20,0 15.0 0,0064 18.7
200 20,0 11*O 0,0047 13.9

tl !:,1,,

. . . . . -- . - . . . . --.*. --- . ------- ----- . . . -. . . . . . . . . - . . . .- . . . . . . . . . . -. - . . --- .C-- . . . .

D85: .039 D60: .024 D50! .020 D30: ,011 D15: ,0051 mm
Gravel: 0,0% Sand: 3,8@ Fines:96.28

. -- . . . . . . . . . . . . .- -- .- .- -. . . . . . . . . . . Comments -------- ---------- .................

Cannot classify soil without knowing type of fine!+.

100-
90.

60.

70.
60 J

so ,
40-

30.

ao ‘‘

10
0

.U 1

I



09/25/e9 14Ii5 X 503 665 0371 14FITEI?112LS LFIB 07

* * * Corps of

—
,/’

Engineers - North Pacific tiivisionMaterials Laboratory * * *
WILLAMETTE RIVER - B.N.R.R, BRIDGE (89-SHM-716)

Boring: --- Sample:
----- Sieve Anal ai~

I
-.-.--

Cum~n; ve
percent

Sieve Retained Passing
.-...... ...---.w .....--

5 111.
2,5 In,

1,25 In.
5 8 In.
i5 6 In.

d
N:: 18

Pan
~0, 18
No.
No, ii
No,120
No.230

Pan

0.00

88:!
0.00
0.00
0,00
0.00
84,00
0.00
0,10
0,40
5,40

32,90
84,00

100*O
100.0
100.0
100.0
100.0
100,0
100 *o

lg~:f

;!:;

60:8
0,0

WRBN-2-2 Depth: 37.5-1$4’; Lab No,: 71604
----------- Hydromete #Analysi~ -----------
Sample Weight:84. gr. Start Tf.me;ne~;f

Time 75P ‘$%f%rr ‘k~$r Finer
-. .. ,,.. .,..... .....m ....-

1 20,0 35,0 0,0436 41.8
3 20.0 23,0 0.0274 27.7

20,0 14,0 0,0159 lg.;
1;: 20.0 6,5 0,0068
200 20.0 5.5 0.0048 7:1

. . .- . . . . . . . .- . . . . . . . . . . . -. -. . . . . . ---- . . c. ------ . . . . . . . . . -- . . . . . . . - . . . .- . - . . . . . .

D8S: 0.10 D60; ,062 DSO: ,051 D30: .030 D15: ,014 Dlo: .0088 mm
(xl:7.05 cc: 1.66

Gravel: 0,0% Sand: 29,4%’ Fines: 70,6%

-. . . . - . . . - . - . . - . - - - - - - - . M. . --- --- . - Comments ------- --------.--.---- ..----- .....

Cannot classify soil without knowing typo of fines,

F 100
90

80
70

60
50
40

20
10

n

“1’oo . oh

—
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* * ~ cor~s of Enzlneers - North Pacific Division
●

WIikAMBTTE RIVER -

Boring: --- Sample:
...... Sieve Anal $is

I
&.----

Cumunu;~ve
Percent

Sieve Retained Passing
. . . - - - . - - .- - - -. . -------

No.
No,
M,
No.
NO.

0.00
0.00
0,00
0,00
5,10
5.10
6.20

$
193 j:

9.30
118,50
153.80
155.80
157,80

B,N,R,R, BRIDGE

Materials Laboratory * * *

(89-SHM-716)
WREN-3 Depth: --- Lab No.: 71605

NO hydrometer analysis.

!

. . - -. . . . . . . . . . . . “ --- --------- -- . . - . - . . . . . . . . . . - ------ - . -- . - . . . . - . - . . . --- -- - - - - -

D85; 0.46 D60: 0,35 D50: 0,32 D30: 0.26 D15: 0.21 D1O: 0.18 mm
CU: 1,96 cc: 1,09

Gravel; 0,3S Sand: 98,1% Fines: 1,6%

. . . ----- -.--.*--- ------- --- ASTM D 2487 Classification ----------------------- --

6P PoorlygradedSAND

-. . . . - -- ., - - -- - - -- --- - - - - - . . . - . - - - - - Comments -------- ...-..-.--.------.,..----.-

(“—’ DEPT1{NOT GIVEN

100
90

80

70

60

50 .

40

30
20

10
0 1

1 1 1
—..L-..-.II.tt ...q.y .--.”-----

1I.l.l,.l..l...it,..t...- --- j. ~~~.. - .- —. —,”
““... ....”.!”... . ...- .- .-.. -.-”...-$-.,,
-.. ...”..”.”.! . .. .. -. — ---- -....--,”, , ,,, , ,&

7 1 I
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,— f)lBatielle
Pacific Northwest Division
Marine Sciences Laboratory
439 West Sequim Bay Road
Seqllim, Wmhinfltnn 90307

(206) 683-4151

September 15, 1989

Mr. Mark Siipola
U.S. Army Corps of Engineers
P.O. Box 2946, Attn: PL-AP
Portland, Oregon 97208

Dear Mark:

Recently Pacific Northwest Laboratory (Battelle-Northwest) conducted chemical
analyses of sediments from the Portland District dredging project (Willamette
River - Burlington Northern Railroad Bridge) collected by your organization.
Battelle received, in aood condition, on Ju1.Y 25, 1989, five sediment samPles
from the COE. These s;mples were analyzed for metals (Ag, As, Cd, Cr, CU,,-.

I Pb,
and

Hg, Ni, and Zn), phthalates, oil and grease, TOC, pesticides, pCBS, pAHs
phenols. The methods included:

Metal - By U.S. EPA (1986) Method 3050, which includes acid digestion
followed by atomic absorption.

Oil and Grease - By Standard Methods 502 (1975), which includes solvent
extraction and quantification by infrared spectrophotometry.

PAH, Phthalates, and Phenols - By U.S. EPA (1986) Method 8270, which
includes solvent extraction and quantification by GC/MS.

TOC - By Standard Methods 502 (1975),”which includes combustion of
=iment and quantification by infrared absorption.

Pesticides and PCBS - By U.S. EPA (1986) Method 8080, which includes
solvent extraction and quantification by GC-ECD.

Phenols - By U.S. EPA (1986) Method 8040 which includes solvent
extraction and quantification by GC-FID.

I

For quality control (QC) surrogates were added to the sediments analyzed for
organic compounds. The surrogate recoveries ranged from 67% to 98%.

,—



Mr. Mark Siipola
~r September 14, 1989

Page 2

The chemicalresultsin the enclosedtablesindicatemetals,TOC, and oil and
grease concentrations are low and typical for uncontaminated sandy river
sediment. Pesticides, PCBS, PAHs, phthalates and phenols are below the
method of detection limit except for traces of bis(2-ethylhexyl )phthalate
that is present at or near the detection limit in several samples.

,

If I can be of additional assistance to your organization, please call me at
206/683-4151.

Sincerely,

%
●

Eric Crecelius
Senior Research Scientist

: at

Enclosures

,—,
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,,- Concentrations of Metals, Oil and Grease, and Total,
Oraanic Carbon in Willamette River Sediment.a-

(July 1989)

mg/kq dry weight

WRBN2-2 WRBN3WRBN1-1 WRBN1-2 WRBN2-1Parameter

0.071
14
0.15
17.3
22.3
13.2
0.03
17.2
72.9

0.087
23
0.08

25.3
31.0
16.6
0.03

23.4
87.1

0.060
15
0.13
14.2
19.0
5.0
0.02
14.9
65.2

0.026
11
0.080
17.5
16.3

Ag
As
Cd
Cr
Cu
Pb

0.113
13
0.41

23.0
28.7
13.3
0.03

20.8
87.7

2.6
0.02

20.4
50.2

Hg
Ni
Zn

C37 <36Oil and Grease <36 <37 ----

‘c 0.1%Total Organic
Carbon

c 0.1% < 0.1% < 0.1% ----
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WRBN-1-1ORGANICS ANALYSIS DATA SHEET Sample No:
Semivolatiles by Methods 625/8270

Lab ID 3358A QC ReportNo:
Matrix: Soils/Sediments ProjectNo:

3358- Batelle
PW60694AKS
07/27/89VRR:

Date Release Authorized: —
Report prepared 08/18/89 MAC:B

Sample Wk
Date extracted: 08/03/89 PercentMok#ure:
AnalWeci(FINN41: WlV89 pH:
GPC Clean-up: YES(1of2) Cone/Dilution:

78.7 gm (Dv Weight)
29.6%
8.7
ltol

CAS Number wg/Ka-.CAS Number vglug
108-95-2 I Phenol au
1114-4 bis(2-Chloroethy/)Ether 25U

9557-8 2-Ch/orophenol 25U
WI-73 ] 1,3-Dichlorobenzene 25U
Kk5-44-7 1,4-Dich/orobenzene 25U

---225U “
Iql It

iRi7 J - ‘
,.
4 Nitrophe/

132-64-9 j Dibenzofuran
72J-14-2 12.4-Dinitrotoluene.-. .— —.
cxl$20-2 12,6-Dinitrotoluene,.. -

~fiidhvlnhthdate I G(J I-.W&- ,- .. .. ..r.v --------

7035-72-3 ]4-Ch/oropheny/-pheny/ether I Z5iJ
86737 ~Fluorene I au i-----

7e I iiiuMYM14 i 4-Nitroani/i/

_. li5d--7 N-Nitroso-Di-n-PrOPYIOmine =U
67-72-1 HexacWoroethane au

9&95-3 Nitrobenzene 25U

78-59-1 Isophorone 25U

8&755 2-Nitrophenol 133U

105-67”9 2,4-Dimethy/pheno/ au

6585-0 Benzoic Acid mu

111-97-1 bis(2-Chloroethoxy)Methone 25U

K-.5 ]Pw?tachloropheno/ KDu

lhenanthrene 25U \
.7 \Anthracene 4P

O/-t%- ,.-.

85-01+ 1P
120-12- 25(I
84-74-2 Di-n-Wty/phtha/ate I 25U

Z&%0 Fluoranthene ~ 25U

129-CD-O Pyrene I ~11

85-68-7 Butylbenzylphthalate i2’5ui

9?-94-. ,--- ---

U?O-83-2 12,4-Dich/oropheno/ mu

12082-1 I 1,2,4 -Trich/orobenzene 25U

1.3..?‘-LXch/orobenzjdine I&>
I%.<;.:

i

I EIw?zcKuJAnthracene 25U

?xyl)PhihalCde 12JB— .,
, ~—. . Y

XJu I

;ene I au
TD=iiOdVl Phthalate au 1

=57-4 ]2-Me fhv/naDhthaiene I -%[) i-----

77-47-4
1
;exuchlorocyclopentadiene iii-u

88-W2 2,4,6-Trich/oropheno/ 13 u

9595-4 2,4,5-Trich/oropheno/ KBu

91-58-7 2-Chloronaphtha/ene 25(J

88-74-4 2-Nitroaniline mu

131-1~-3 Dimethy/ Phthalate 25U
lAcenaphthy/ene 25U

/ / /-w-u I ------ ., .-.

235-992 I Benzo(b)F/uora~jhene I XJ
2U7-W9 I Benzo(k)Fiuoran fhene Bu

~
(1) Cannot be separated from diphenylamineW+-z i ~-Nitroaniline I 13U 1

mEia
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ORGANICS ANALYSIS DATA SHEf3 Sample No:
Semivolatilesby Methods 625/8270

Lab ID: 3358B QC Report No:
Matrix: Soils/Sediments Project No:

VTSR:
Date Release Authorized:
Report prepared 08/ 18/89 MAC:B

Sample Wt:
Date extracted: 08/03/89 Percent Moisture:

AnalWed (FINN 4): 08/10/89 PH:
GPC Clean-up: YES (1 of 2) Cone/Dilution:

CAS Number vglKg
108-952 I Phenol 4)U
11l-d4-4 I bk[2-Chjoroetfwl)Ether I 2] u

L!!z!Ll
,2-DichloroOetiene 21 u-. I

JR-7 12-Methylphenol 21U
Q i hi.K+chloroisoproR@)Ether I 21 u

?thvlohenol 21 u..-
J

-64-7 N-Nitroi~Di-n-Prowlamine 2] u

67-72- ] Hexachloroethane au

98-953 [Nitrobenzene 21u
78-59-1 Isophorone 21 u

88-75-5 2-Nitrophenol X23(J

10!%7-9 2,4-Dimethylphenol mu

65-85-o Benzoic Acid 210u

1]]-91-7 bis(2-Chloroethoxv) Methane 21 u

12083-2 2,4-Dichlorophenol au

120-82-1 1.2,4-Trichlorobenzene 2] u
iQ1-m3 NaDhtha)ene 2)(I----

&47-8 ‘
1
4-Chloroaniline au

{

87-68-3 Hexachloroburadiene au

59-507 4-Chioro-3-Meth Vlphenol #u
91-57-6 2-Methylnaphthalene 2] u
77-47-4 iHexachlorocvclocJentadiene la u

%sl%
8674-4 I17A

Trlchlorophenol I KLlu
J JJoronaphthalene 2] u

!~+litroaniline 1(23u
‘”- ‘thy/ Phthalare 21 u

taphthylener 21 u

&-2- 13-~;roaniline 103u

131-11-3 I UlfTJW

2U8-Q5-8 iAcen

m

WRBFJ-1-2

3358-Patelle
PCMW694AKS
07/27/89

97.3 gm (Dry Weight)
27,3%
8.7
ltol

CAS Number
83-32-9 [AcenaphthwJe
-.--- ---

w/Kg
-17-rl

/) I-25-3 I Z,4-L)initrophenol 210U
1002-7 14-Nitrophenol lwu

132-#-9 [Dibenzofuran 2] u

12b 14-2 2,4-Dinitrotoluene la u

fxb2Q-2 2,6-Dinitrotoiuene UDu

84-66-2 DiethVlphthalate 21 u

7U5-72-3 4-ChloropnenW-phenvletber 2] u

86-7.3-7 Fjuoren@ 21 u

aIwu

210U
21 u

21 u----- -— .,r .,.

I ~=v~-”’-”obenzene 21 u

cruorophenol 1(XIU

I—rw ,, , ,~, unthrene 2) u

\
85-i5&7 “’-Butylbenzvlphthaiare 21U

91-94- ] 3,3’-DichlorobenZldine KDu

%553 Benzo(a)Ant/7racene 2) u

117-81-7 bk(2-Ethylhexyl) Phthalde 6 JB

218-01-9 Chrysene 21 u

1I 7-84-0 Di-n-Ocryl Phthalate 21 u

X15-99-2 Benzo(b)Fluoranthene 21 u

a37-a9-9 Benzo(k)Fluoranthene 21u
S32-8 Benzo(a)Pyrene 21 u

)93-3+5 Indeno( ],2,3-cd)Pwene 21 u

53-7@3 Dibenz(a,h)Anthracene 21u
191-24-2 Benzo(ghi)PerYlene 21u
(1)Cannot be separated from diphenylamine

●Base/neutral surro ate recoveries

~

1 I 1 I



ORGANICS ANALYSIS DATA SHEET - PESTICIDE/PCB

Lab Sample ID: 3358 A
Sample No.: WRBNl~l

Matrix sOiI DateExtracted:08/03/89 QC ReportNo.:3358-Battelle

mSf3: 07127189 DateAnalyzed: 08/15R39 Project: #60694AKS

CondDilFactoc120

w

Dry Weight:78.709 GPC Cleanup:yes

1
AluminaCleanup: Yes

Data Release Authorized:
;9A — Sutfur Cleanup: NO

DATA PREPARED: MAC: C.G. (08/lU89) I

,— .

CAS Number pqlkq

319-84-6 ] Aloha-BHC I 0.7 u

319-85-7 IBeta-BHC 0.7 u

319-86-8 \ Delta-BHC 1.OU

58-89-9 Gamma-BHC (Lindane) 0.7 u

76-44-8 Heptachlor 0.7 u

309-00-2 Aldrin 0.7 u

1024-57-3 I Heptachlor Epoxkfe I 0.7 u

I Endc-”’
n711

959-98-8

~
72-5ti-.
-.

,M-” 1 i U.1 u I

1=
/z.
332
72.5A.J? 14,4-UUU -.” ““- “ 4

]1 -07-8 Endosulfan Sulfate 3.0 u

4,4’-DDT 2.0 u

Methoxychlor 3.0 u
( -All

one L.u u

wnlotiane 1.OU
-.. .

I e I.ou. .. ---- ---—-—
lToxaDhene 100 u

‘1016 14 u

IAroclor-1 248 14U

}7-69-1 \Aroclor-1 254 14U

,, , ww6-82-5 lAroclor-1260 14U

● Pesticide Surroclate Recovew
]Dlbutylchlorendate I 76 “/0 [

Data Qualifiers

u Indicates compound was analyzed for but not
detectedatthe given detection limit.

J Indicates an estimated value when the result is
less than the calculated detection limit.
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ORGANICS ANALYSIS DATA SHEET - PESTICIDE/PCB

Lab Sample ID: 3358B Sample No.: WRBN1-2 ‘—”
;’

MatriX sOil Date Extracted: 08/03/89 QC Report No.: 3358-Batielle

VTSR: 07/27/89 Date Anal~ed: 08/15~9 Project: #60694AKS

CorWDil Factoc 120

-g

GPC Cleanup: Yes
Alumina Cleanup: Yes

Data Release Authorized:
Sdfur Cleanup: NO

DATA PREPARED: MAC:C C.G. (08/18/89)

CAS Number uqlka

319-84-6 I Alpha-BHC I 0.7 u

319-85-7 IBeta-BHC 0,7 u

319-86-8 IDelta-BHC I I.ou

58-89-9 Gamma-BHC (Lindane) 0.7 u

7%44-8 Heptachlor 0.7 u

309-00-2 Aldrin 0.7 u

1024-57-3 ] Heptachlor Epoxide 0.7 u

959-98-8 [Endosuttan I 0.7 u

60-57-1 IDieldrin 1.5U

72-55-9 ]4,4’-DDE 1.5U

72-20-8 [Endrin 1.5U

33212 -65-9 IEndosUltan 11 1.5U

72-54-8 4.4’-DDD I 2.0 u

1031 -07-8 Endosultan Sulfate 3.0 u

50-29-3 4,4’-DDT 2.0 u

72-43-5 Methoxvchlor 3.0 u

53494-70-5 Endrin Ketone 2.0 ‘u

5103 -74-2 Gamma-ChIordane I 1.OU

5103 -71-9 Alpha-Chlwdane 1.OU

8001 -35-2 Toxaphene I 100 u

. Aroclor-1 242/1016 14U

12672 -29-6 Aroclor-1 248 14U

11097 -69-1 IAroclor-1 254 14U

11096-82-5 IAroclor-1 260 14U

● Pestlclde Surrocfate Recovew
]Dlbutylchlorendate I 76V0 1

DataQualifiers

u Indicates compound was analyzed for but not
detected at the given detection limit.

J Indiites an estimated value when the result is
less than the calcdated detection limit.
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ORGANICS ANALYSIS DATA SHEET - PESTICIDE/PCB

LabSampleID:3358C
lvIatrixsOil Date Extracted: 08/03/89

VTSR: 07127189 Date Analyzed: 08/15&9
Cone/DilFacton 1220

Data Release Authorized:
DATA PREPARED: MAC:C C.G. (08/1W89) /

Sample No.: WRBN2-1
QC Report No.: 3358-Batielle

Project: #60694AKS

GPC Cleanup: Yes
AluminaCleanup: yes

Sutfur Cleanup: NO

CAS Number pqlka
---- ‘ “’-L- ‘HC 0.7 u

ic 0.7 u
-lC I.ou

IGamma-BHC (Lindane) 0.7 u
76-4G IHeptachlor 0.7 u

1 . i—,.!— 0.7 u
Ichlor Epoxide 0.7 u

Han I 0.7 u

I 1.5U

l+,W-WJE 1.5U

O-8 I Endrin 1.5U

“-nil 1.5U

ID 2.0 u

‘l-Endosulfan Sulfate 3.0 u

]4441-DDT 2.0 u

;L:ethoxvchlor 3.0 u
,.

“ ~tone 2.0 u ,’
.Lhlordane I.ou
. . ‘ane 1.OU

100 u

k
#

Ilwoclor-1 242/1016 14U
r I A.mmlnr. i 9AR 14U

1 4.11 1
.I I Aroclor-1 254 I 14U

— .--#, 4,411 I

● Pestlclde Surroqate Recovew
{Dlbutylchlorendate I 88% 1

Data Qualifiers

u Indicates compound was analyzed for but not
detected at the given detection limit.

..-. .

J Indicatesan estimatedvaluewhen the result is
less than the calculated detection limit.
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C) RGANICS ANALYSIS DATA SHEET - PESTICIDE/PCB

LabSampleID:3358D Sample No.: WRBN2-2

hktrfx: Soil Date Extracted:08/03/89 QC Report No.: 3358 -13ahelle

VTSR: 07127189 Date Anal~ed: 08115/89 Project: #60694AKS

ConrYDilFactoc 120
GPC Cleanup: Yes

Alumina Cleanup: Yes

Data Release Authorized:
Sulfur Cleanup: NO

DATA PREPARED: iUAC:C C.G. (08/iU89) /

CAS Number uqlkq -
319-84-6 IAlpha-BHC 0.7 u

319-85-7 Beta-BHC 0.7 u

319-86-8 Delta-BHC I.ou

58-89-9 Gamma-BHC (Lindane) 0.7 u

76-44-8 Heptachlor 0.7 u

309-00-2 Aldrin 0.7 u

1024-57-3 IHeptachlor Er.mxide 0.7 u

959-98-8 IEndosultan I 0.7 u

60-57-1 IDieldrin 1.5U

72-55-9 14,4’-DDE 1.5U

72-20-8 Endrin 1.5U

33212-65-9 Endosulfan II 1.5U

72-54-8 4,4’-DDD 2.0 u

1031 -07-8 Endosulfan .%lfate 3.0 u

50-29-3 4,4’-DDT 2.0 u

72-43-5 IMethoxvchlor 3.0 u

53494-70-5 Endrin Ketone 2.0 ‘u

5103 -74-2 Gamma-Chlotdane 1.OU

5103 -71-9 Alpha-Chlordane I.ou

8001 -35-2 ToxaDhene 100 u
Aroclor-1 242/1016 14U

12672 -29-6 Aroclor-1 248 “ 14U

11097 -69-1 Aroclor-1 254 14U

.11096-82-5 Aroclor-1 260 14U

* Pesticide Surrogate Recovery
]Dlbutylchlorendate I 82 0/0 1

Data Qualifiers

u Indicatescompound was analyzed for but not
detected at the given detection limit.

J Indicates an estimated value when the result is
less than the calculated detection limit.
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ORGANICS ANALYSIS DATA SHEET Sample No:
Semivolatiles by Methods 625/8270

Lab ID: QC ReportNo:
Matrix: Soils/Sediments Project No:

VTSR:
Date Release Authorized: & f~

Report prepared 08/18/89 MAC:B
Sampie Wt

Date extracted: 08/03/89 Percent Moisture:
Anaiyzed (FiNN 4): 08/10/89 w:

GPC Clean-up: YES(1of 2) Cone/Diiution:
CAS Number
108-9S2 i Phennl

1114$4 ,-----
95-57-8

w/Kg
Eim-11,. .-,.-

i bIsf2-Ch/oroeth y/lSther 2ZJ
2-Ch/oropheno/ 22(J

541-73 ] 1,3-f)ichjorobenzene 22U

Kk%4&7 1,4-Dichlorobenzene 22U
KU-51-6 I Benzyl A~cohoj IIou

95-501 1,2-Dichlorobenzene 22U

95-48-7 2-Methvl~henol I 22U

3Q53&32-9 bis(2-c
-“44-5 4-Methylphenol ‘ ‘ Z2u

44-7 #-#itroso-Di-n-Prop ylamine Z2u
67-72-1 Hexochloroethane au
9&95-3 Nitrobenzene Z2u
78-59-1 lsophorone Z?(J

8&75-5 2-Nitrophenol IIou

K15-67-9 2.4-Dimethylphenol au

45-850 Benzoic Acid mu

111-91-1 bis(2-Chloroethoxy)Methane 22U
120-83-2 2,4-Dichlorophenol mu

12U82-1 1,2,4-Trichlorobenzene Z’u

9 l-m: Naphrnalene 22U

W47-8 4-Chloroaniline 70U

87-6$-3 Hexach/orobutadiene au

59-507 4-Chloro-3-Methylphenol au
Q?-574 12-MethvinadIthalene

~_.. \
----- ..—. ?i’U

77-47-4 ~exach;orocyclopen fadiene I 1mu

88-W-2 2,4,6-Trichloroohenoi IIou
%9.% 12.4.5-Tricl
9X1-7 2-Chloro,
8&744 2-Nitroc
131-11-3 c

----- --- ..-

hlOfC)DhenO/ I 1IOu 1

WRBN-2-1

3358- 8atelle
FGM0694AKS
07/27/89

89,5 gm (Dry Weight)
29.1%
8.5
ltol

CAS Number vg/Kg
8332-9 Acenaphthene Z(J

51-28-5 2,4-Dinltrophenol mu

U)U2-7 4-Nitrophenol Ilou

132-64-9 Dibenzofuran Zu

121-14-2 2,4-Dmitroroluene 11OU

($05-20-2 2,6-Dinitrotoluene IIou

&l-&$2 Diettiylphthalate 22U

7W72-3 4-Chlorophen yl-phen ylether Z’u

86-737 Fluorene Z2u

lm-ol-6 4-Nitroanili~Q 1IOu.-
&.~- j

1

4,6-Dinitro-2-Meth ylphenol mu
\
8CMO=6 N-Nitrosodiphen ylamine( 1) ZU
)01-553 4-Bromophenyl-pheny/ether ZU
118-74-] Hexachlorobenzene Z?u
87-86-5 Pentachlorophenol 1IOU
85-01-8 I Phenanthrene 22U
12012-7 IAnthracene 22U

t84-74-2
,

I Di-n-BurylRnthal@ I Z(I 1

I Yt-w-i I J.J ‘fJ/CTJ/U/ -—-. —.—..-
J

nzo(a)Anthracene I 22U

X2-fthylhexvllPhthalcde 6JB
-ss3 Ber “-”
117-81-7 bis
218-01-9 Chrysene ‘--‘r ““

/
2(J

117-844 lX*Oetvi Ph+halare 22U, ,,, ,.~ti2

l~enzo~bjF/[Jorunthene I 22U i

EEELrene
[wworanthene I Zu
(a)Pyrene 22(J +

I 22U I,., ._ ..-
,h)Armracene I 22U 1.------- -.——- -

cenaphthylene I Z?u d 191-24-2 I Benzo(ghi)Peryiene I 22U 1
IIou (1)Cannot be separated from diphenylamlne

“Base/neutral surro Ote recoveries

~

●Acid surrogate recoveries
4

d5Phenol I 93.0%

2-Fluorophenol I 74.9%
2,4,6-Tribromophenol 89.9%

, 1 1
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ORGANICS ANALYSIS DATA SHE13 SampJe No:
$ernivolatks by Methods 625/8270

Lab ID: 3358D QC ReportNo:
Matrix: Soils/Sediments Project No:

Date Release Authorized: &* ’;”,& ~sR:
Report prepared 08/ 18/89 MAC:B

Sample Wt:
Date extracted: 08/03/89 Percent Moisture:

Anal~ed (FINN 4): 08/10/89 PH:
GPC Clean-up: YES (1 of 2) Cone/Dilution:

CAS Number , wlKg

108-95-2 Phenol au

1J144-4 bis(2-ChloroetW)Ether 22U
95-57-8 2-Chjorophenol Z2u
541-73-11,3-Dichlorobenzene 22U
10646-7 1,4-Dichlorobenzene 22U
la35 1-6 Benzyl Alcohol l]OU
95s 1 J,2-Dichlorobenzene Z?u
95=48-7 2-Methylphenol Z?u

-%W32-9 bis(2-chloroisoprop yl)Ether 22U
44-5 I4-Meth ylphenol 22U

d h@-7 N-Nitroso-Di-n-ProPylamhe 2U
67-72- ] Hexacnloroethane au

98-953 Nitrobenzene 22(J
78-59- I Isophorone 22U
88-75-5 2-Nitrophenol )lou
105-67-9 I 2,4-Dimethvlphenol au
65-8543 I Benzoic Acid mu

ill-9 ]-) I bis(2-Chloroethoxy) Methane Z’u
120-83-2 12,4-Dich/oropheno/ mu

120-82-1 /,2,4-Trich/orobenzene 22U

91-20-3 Napnthalene 22U

IW47-8 4-Chloroaniline /3 u

87-68-3 Hexachlorobuiadiene au ,
5GS7 4-Chloro-3-Meth ylphenol au

9 ]-57-6 2-Methy/naphtha/ene Z?u

77-474 I Hexachlorocyclo~entadiene IIou

88-W2 12,4,6-Tricnlorophenol IIou
95954 ]2,4,5-Trichlorophenol llou
91-58-7 12-Chloronaphthalene 22U
88-744 12-Nitroaniline IIou
131-11-3 Dimethyl Phthalate 22U

_j@8-%-8 Acenaphthylene 2ZU
W9-2 3-Nifroaniline I IIou

●Base/neufral surro ate recoveries

~

WRBN-2-2

3358- Batelle
Po#60694AKs
07/27/89

91.3 gm (Dry Weight)
26.1%
8.1
ltol

CAS Number Pg/Kg
8332-9 IAcenaphthene Z2u

51-28-5 2,4-DinitroDhenol mu

10302-7 4-Nitrophenol ))OU

?32-64-9 Dibenzofuran Z2u

121-]4-2 2,4-Dinmotoluene lIOU

LG5-2G2 2.6-Dmitrotoluene llou

84-66-2 Diethy/phtha/ate 2U
7CKJ572-3 14-Chlorophen yl-phen ylether 22U

8&737 ]F/uorene 22U

UDOM ]4-Nifroani/irte I lIOU.- , 4F -. ---
‘ f@initro-2-MethvlDhenO/ I

~.-.

!nracmorophenol I IKlu
-. L..

--, . I

84:74-2
t

Di-+Buwlphthalare I 22U

205-44-0 Fkoranthene 22(.)

129-QW Pvrene I 22U

8-~-7
,
1Bbtyjbenzylphthalare 22U

91-94-1 ]3,3’-Dichlorobenzidine I)OU

5X$553 ]Benzo(a)AnthraCene 22U

117-81-7 ]bis(2-Eth yinexvOPhthalate 22U

2]8-0]-9 I Chrwene I 22U

EiHrhtha’a’e‘““‘,. _.. - ,
19339-5 Indeno( 1.2,3-cd)Wrene Zu
53703 Dit

---- 1

19)-24-2 Benzo(gndpewlene Ii%ul
2enz(a,n)Anthracene I ZZu

--. ,.. I
-.

L
,--

(1) Cannot be sefiraled from diphenylamine
<

,, I m, m 11 I I II
II I I


